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Abstract of JP51 14543 
PURPOSE:To obtain a manufacturing method 
of electronic component wherein alignment 
precision is improved, a demagnification 
projection aligner, an electron beam and an X- 
ray lithographic equipments, and which are 
used for said method, and a wafer which is 
used for them. 

CONSTITUTION :ln the manufacturing process 
of electronic parts like a semiconductor device, 
alignment in the initial lithography process is 
performed by using an alignment mark 21 on 
the rear, and an alignment mark 22 is formed 
also on the surface at the same time as the 
pattern formation. In the later process, 
alignment is performed at least one time by 
using the alignment mark 22 on the surface. A 
reduction stepper, an electron beam and an X- 
ray lithograghic equipments have a rear 
position detection optical system for a wafer 
and a surface position detection system using 
light, an electron beam and an X-ray beam. 
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9 Ziizm 2 <D£«£3f£<D&EKa9:@ u 

p^h^-^lci-o-OfcfflU »2©2«iS5l©S« 
©ffl*fptfig£rilgU ®.*9-^*'%2<r>W$M.mz. 
SH^-t-St^lC, »2 0Stg^S(C^2 0T5-r^ 
KAMI'S r £ S|5 B D D <o»ii2f 

lit *s 2 ] t»#ig i f2ii£©«^Sffp B p©j«g;fr&i;::fc^ 
sr#a i 1-5 n& <o$m*m. 

&m\cWtmU *©SffiK^ 

/<*-v£&£1gg?BKfiiiIi1-5i#K, SSSBtcfS 
2 OT y<< t V h-r-* r t £1" 5tt 

* * £#1" 5 5 r i £ 1" 5 H-?-6B 

[m*«7] ts*^I5lB«coa^^fISp ^ p<DS^)g*ft(c^3^^ 

&m-?»> 5 ^ t «rmR 1 1-5 spp D p<ofi!itm 
[w*^8] !S*«5l^«om^ l ^^Sp n p<?5Sig*ffit^v^ 

5fc»0¥«t^*»/h«IW*JWK38V^T, SB 2 
-^«r*ai-5fc»o**< i:t>2ffl«)»U***«r* 



Kit bfiitTy -f * y £&ffl1-5fc*©$ttj3t 

mm®. 

[n*4i i] 0fao^#-v*»rffcjiii©*««r« 

»i"5fc»©#«*«-*-SXlMl3fcili«K*v^T, £2 
©gffiwSl-Stt btiltr 74 * y hv-^ fc&tfH- 5 
fc»o««iJ*** i 8 2 ©S«©£f;:tS:l1 tJlfc77>f 
^ >- h^-*£&ffl1-5fc©©&!ti*£*1-5C 

/N|c*jv>r, SB&tf&Bfc^ti-eftT^-Y p« yh^- 

* SrW-f 5 r £ «:WK £-f5 *=n^ 0 

3] §g#El 2fe«©*fM£*5^T, ±B 

* T?& 5 r t £#fflt fc 1-5 !> 

[MMtgi 4] 2IE«©!> 3 :^lc:*3V^, ±E 

mm<o77-f^ yi-v-^Ht, m^-«iic*fLr^ffli-5 

^ T?*> 5 C t 1 1"5 
[000 1] 

jSbfcag/h&ussftgH, w&mmmw&vxiiMiti 

[0 0 0 2] 

mxo&ffi] *m&mmc>W£tt. 

•>=:/>^ffilc^1-5lSSr#UT*3(5, %<DVm%0 

ffifllSrJt^ttKilfcHJUTtfo-CV^. L^L, 0. 2n 
m/is-AsSmo^mft&moM&fctt, 0. 03(.m<t 

^B(0T-^^t±l1-5*ffi-C(4, U^b©^*tf 

p,^-* ©y p« -^icjgHi-5«fflsSHic: J: o r» 

[0003] -tcofc*, #£Bg 55-46053 

iciem© i 5 k , "7^ ^©siv- ? tawj-r 5 *ssfe^ 
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e>ft»Ig*TfToTV*fc. 
[0 0 0 4] 

*^o*KSOtt«©»£«rott5i«Mi£CT**. 

[0 0 0 5] #3§91©SSl©g6<JI4, T?*<*>Ym&. 
©ffiTfcffl <Ct4< £S&ffl)fci»®tfcffl&©«Bffllc 

mzmmi-zzhiObz. #3§9i©$&2©@tott, :© 

Sijg^ffilcffl v > S © ICS l^/hKJ*B%ttRttf*-r 

JHv*a ©K3 Lfc«^«USH^tt5rti«1-5 r irtcfc 
5o *389!©3S4©@ttf4, £©MJft**fcfli^5©fc 

5©i6<)tt, roJii&fcfeK/fl^SOfcaLfcS'a^S: 

[0 0 0 6] 

\®mzmfc-rz>it*><D*m ±i2isi©swi4, 

(1) Bfao/<*-v*R«tfc*l©*«4:«^^-v 
*ME*Sft5JB2©»**WJfc©ttRfcRRU &2© 

v-*fc.fcoT»HJU JS2 0StR&au<Z>£Ke>ti*r 
WftgfciSSU tt/<^-v«r*2©*«»BHi:<E35tf 

(2) ±12 1 IE«0«^p 0 oO|!iit^c*5^T, ±12 

fc+»«^«floWfcMfe, (3) ±B1B«0«^» 
fiOtJjg*»lC*JV>T, ±l2/<*->©te?«, X®© 

(4) gfMo/^-y*5fSH$H5SSSr9f]toftMi: 
RgU &£«©tfcg«r, ^ogffiK^fcRltfeftfcT 
y-f^vW-^iaotfeliJU &g«©ftgi:&^ 

>-£&gfi£Eic»iI!-f Si^lc, SS3c5(cfl2or 

©§?&*)£, (5) ±Bia»fc4©vvfJT,ja»ifcE*© 

«^&p D p©Kii;frffit;::i3Vv-C, ±IE«^SRp P ai4^^^ 
«T?**rt*Witi-5«^«fi©««**, (6) 

±b 5 £«©«* gpfioaait^ffitcfev ±e*«M* 

i»tt£RTfc5 r i «M»fci-*«'T«a<OWt3M6, 
(7) ±i2512®o®mfp©S!jj&!?£K*i^T, ±E 



Sr**1toir5m*»a©KiS3MIU (8) ±125 
l2«Ofi2^95 B D pOS!i3t^te(C*5^T, ±!2¥g#£g 
14, H5^^StJ!nffir^i: plf 

ir*A'«r»oj|6»y- hSftJMft* h 5 fS?* * £*Tf 
5#*^ttS>5 r t Sr«F»i:i-5«^gBP R pO®!it^ 
tfelcioTfcfcSitS. 
[0 0 0 7] ±121120161114, (9) IlO^-^ 
£Rttfc£ 1 ©£«£«#Tr5*:ft©#J&, ft l Og« 
*HMt1-33te*U R8J»$nfcBloa«0/^-vSr« 

Kit MtfcT?>f p» > h^-* tr«Hl-f 5fcft©4>/i< 

««3t»«fcJ:oT31*Sii*. 
[0 0 0 8] ±I2»3©@M»4, (1 0) fitiS 

- V £»Irf 5 fc ft ©«-?• i- vX£;fr-f 5 VfttffiRK 
gCfcV^T, R«S©*fcRtt6>*tfcT5-f ^ Vh-r- 

1tT7j*^ h-?-* SrRHJ-f Sfc*©^W^4:#-r5 

£fc*iWfci-5«*i*i*MSRfcJ:oT»*s*i5. 

[0 0 0 9] ±IBg54©gW»4, (1 1) jJfSOA**- 

XH«, IR»S;h/fc»l 
fc»<NSUUi- 5 fc ft «9«*JW**W AOW^^ - 
(59*^**2 ©«tE*rfiHW6fcft©^R«r*+*X 
fcSttggfcfcwc, »2©»K©Wi:Rrr6ftfcr? 
4 * V }■•?-? -Sr&ffl-f 3 fc#©&tHft¥5fc fcft 2 ©g 
*©*fcRrt btlttT 74 J- V h-?-^ Srtta+Sfc* 

©^m^ srwr s c k ift® k~rzx ®.&Km.\c x o 

T^$*V2>. 

[0 0 1 0] ±!2MI5©eWl4, (12)^S<:^fS© 

(13) ±E1 2E«0<>a^lCj3VNT, ±12 
$i075^^>K-^ti, JtCSfrLTfts/B-ra-r- 
^■CftSitSrW»ti-*!7*^ (14) ±B12E 
^0!73:/n{:*5VnT, ±ES5ffi©T7'C^ V h-r— ^ 

-r3?=^, (1 5) ±121 2IB«0!>3:/>»C*3VNT, 
±f2SS©T7'f^Vh-7-^l4, X^(C»UTf^ffl-f 
Sv-^T&5ri:Sr#»i:i-5l7=^J:oT^$ 

[ooii] i&mwfto&*>9Bt&&it, »2©s 
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tcio-c&fflu ztuzm<5^x, '<9->*%2<r> : & 

^T, >pt£< bi> 1«, ^S©^2<DT7'C^>'h^- 

(OXe-T^-C, Sfficr>g5 2©77'f 

Ttiv\ -n<DTMtmm<K>7 y 4 * > Vt- 

[0 0 12] *&mcDV *.s^* x ±i£<D£o\z$cmRV 

EilBI«l©l!ll»^ia», 2ft«*-«r»£1-aWIWteJ: 
[0 0 13] 

/ 2~ r ~ 

it = V'r "i 

[0 0 15] W;, Ell (b) fc*-*\fc v 5 4fS-©yy 

t wkw-t a „ -f&mzm-s nay y?yyjxm\c 

KiSW6o.J*» ±5 Mm (3 a) S$-Cfc5„ iffl 
[0 0 17] HI (c) fc»-f±5*»-JiBSr 

i^iffitmiT-;)' 2 1 t-rz>m&t±. &is&^y<f- 

>?<D#ttftfiQX&mo „ (^i/MOff;* 400)im-i? 
2 0/*m (3 a) Si£) ^SitS. rroRHtt^i^ 

[0019] sti ts;2 tS;3^p)K?)i!)^<tp{r, ^ 
*xA£Wi-sy y^7 7^gESrigfLt¥iM« 

[0 0 2 0] 



Hi (a) *%$Hz£ZWXhZ. ffiffl#5?-ffi 
IC*DI$ txfc ? 3i/N 9 ©gBicgS&fflfflOT 7^ ^ V 
h-*?-* 2 1 Sr^fig-fS, r©^i^9©I-ilO!) 
y^yy-r xmsrte-risic. 5BittiT7^^yh^ 
rAS:ffli,>fc®^g(c^euT, !?^9©{i©£K 
l«ffi77'f > y h-^r A^tBtS. *©&j5r;£© 
ttBK: 7*^9 £&@&© LTgrSg©^* - -7 
9C^I0^ h 2 31C^-T5^I-. Sl^fflffl© 

^9ic^L-c*5(t«, &©y vifyy* -xMxnmm 

*Hi8i:J:577^>yh^«i4S. £©»£•», 
v>. r©B#©lgggHra\ mmfemryj fsYi'Z.'r 

Aommmmor (o. os^m oa) s&) t^s 

«lttlT7-1'y>'hi'7.7 1 Ac0^fcmS^a s (0. 

(3 a) mS) OZ-XhZ. «ot, £52®I©*&3-7 
7^^ VhS&Ma rt tt;U 

[0 0 14] 

[icl] 

( 1 ) 

L.TV^iVxo-C, *©**&Wfcttl»g&fc.5. io 
t\ ftoirojy^77^3S-egffi77>f>vhi' 

a st i±S:2 i&S. 
[0 0 16] 
[»2] 

(2) 

■C«^R&-efe*l«a,,f±0^>fc5!iS, SIEHHtttStA/J? 
Ot=^9lCti;>KmihZ>1Z)to\£l]aTmm i ±CXL*. 
5„ :©S^©i2il®^77'('^ Vh»*a et ti 
^3t)S2). 

[0 0 18] 

[*3] 

(3) 

T«/Ma»»3afi«fcffi v *9 - v a urn* 
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i3, i4, 1 5±K:«B4n, mm<DVLmz#to#-c 
ZZo :©XYze7^/n3, 14, lsott 
tt, u-tfSJSth 1 1 K: J; 0 is—fftt: ^7-10 tcfiS 

5. St XYZfl7-^/H3, 14, 15tt, E» 
«yM7a, 17b, 1 7 c iCTigffij^tl^o 
[0 0 2 1] l/^4*^4&9:c^904Mttffl<&< 

fir±^r^^^ffifittHJ*^*6^«l3g*Jx, ^7^ 
Mttp^^^ h 1 9Kft*#t3&tLS. B**>«B*>» 

^snt^7Asiii^y h 1 9fc«#^fetts 0 

t>t>*^«*^aiBttfi*m*** (B#tf) SrJHv* 

[0 0 2 2] SB4Wfttti%¥$ 1 2 «rflv*5*£\ ft 
/h^uvX7*ttffi3t*iifflLftVH^fc*5*7T^ 
^r?-f ^yM:45o ro/c#>lc, ux>f^/Hfcfi 
*m***6<0S*jSt»B54tBttlH***l 2 

jE-TSttjE*a2 4SrRJtS P :©RE*6«:Rflt 
£ 0 ST. B6fc»t^-y2 5Xt;{tBtfetbfflcOT 
? * > h * 3 imi$L $ ftfc * 4 a MB'h 
WBJ&BHRBi-ft. £<DU7^*/U4a<&»W& 

&BtfetH£ w^>f ^A^Bttw*** e *«v^ff 5. 

«[]EfB!2 4S:XYZ fl^f-^l 3, 14, 1 
5 U-C»/M5aUB3fc^ >X 7 *>J*Tfc»»1-3. 
w ©«it?iB*« i xtfa yfyf-i/yX2 let ^ u 

7^/Ma^IRU giE^2 4ll:^-y2 5 

o*v*2 7-e«rt**tr*59, iBB^-vottB*: 

ft* U yX 7 (DJgHfcffig £ LT^ffl-C# 5 C £ Klft £ 0 
*fc, «!E^a2 4 0*ffi|cH:, *ffi&Wffltf>^~*2 

jE#S2 4<OitB^WTtt«^7 L ^^^B*tb^ 

x e fc»B4kBlfta*#* i 2 ©»!pjfettB*«3E-e* 

5 r. t Kft 5 0 &IE#j£ 2 4 ttiMfcttiiSSS** 
ttSfc&lc, !>3i^9<Dl5$fc|IKKjJclfL<Ka^s 

[0 0 2 3] rottiEliif^Srff/jro^S, ^*xA0JHp 
^^19T«MI4ifJiMStim XYZ0^7 
-«^yM7a, 17 b, 17c(CJf^LT* 
*^9Sr3fa©ffiBK»ili'fS« wt^^/U4 
£|g/hig#B3fc«BfcKBU ^xa90»77^ 

/^fcJSWLT* !>*^9±o«3feB!±K:^-vS:» 
ricU 9s/N9 0B9K:rtt<r69rs« K±*«/Mi 



X/k 2 oiir^x-^/v^ibffloigSfj^S-cfoSo 

[0 0 2 4] JfctC, r<D^j£Srffl^TMOS 0**A' 

5, Sf p^S ig«5 lgcSK, MJ?3 5 nmOS 
i O z gtf 5 2 U -t tf> ilcKff lOOnmW 

Si 3 N 4 i5 3$:W5 (02 (a) ) . ^OfttC* 
H^*H«5 4ttftfcU ±e<0SffittaT?>r*:/ 

S i 3 N 4 K5 3 &<9—l/b U $ fete* h US** hR 
5 4 4:^* * IC B *m 1 0 13 / c m V * ^JT&* 
f^ir*^ (02 (b) ) . ov>T*M 

£ 9 m 8 0 0 n m<D7 4 -/V KltfUR 5 5 
(0 2 (c) ) o 
[0 0 2 5] S i 3 Nj5 3, S i 0 2 «5 2^ 
*u s i o 2 frb*%y- hBflsR5 6*ttSflMb-C 
»J*U B£#J1 0 12 /cm 2 ^^VlT^*r5 (0 2 

(d) ) o W:^ii/My«u pfcio 21 / 
cm 3 $iPU ^b^hi (B^jMtT) Sr^^^K 

KWy^ofcft, roy- h 5 7^-v^^^L 

TAs^loVcmV^^W (02 

(e) ) 0 

[0 0 2 6] BBHfttaKi-fSPSr^yes iO z l5 
8Srfb*ft**« (CVD) S"C»5 0 0nmOf»l: 
»*U »««LT*ffi*¥«fc-*-5 (0 2 (f) ) o 

U iBtfflffico77^^yhv-^-Cfil^Lt, 
lcJ:0iS»^-^5 9i:-r5 (02 (g) ) . ^T® 

M^Mos h 9 y^ ^ ^KitT^o 

[0 0 2 7] &*5, *ft©2O0flrl»«)f4, ^ffil^ffl 

ffl©r?-f h^-^-ettBftfeurfTo-cfciv^ 
MO S^^MBBfr«i-«¥*fMliB#ttl-C« 

[0 0 2 8] (mW>M2) ^!)x/VM(0CMOS 
(Comlementary Metal Oxide Semiconductor ; nM^-f 

^LT^-r^o nllfi6 0i:SiO 2 I (0 

«r**U ov^"C*hu^b« (Hia%*f) 
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^J&LT*5<. rO/^-VJCJ:*) S i O z m&'<fi- 
aa«^ft*ffl^-C»riii-4 (03 (a) ) . 

[0029] mmm 1 1 mazy << -a- vmtm 

±v>) . Sllteffiii tpi«ic:s i o 2 a>?>>5e5y-biM: 
K (E^*T) (@3 (b) ) . 

[0 0 3 0] £$gAS i $rCVD8jT?^f£U nffl^*B 

As, &ICB£lT*>ji^, y-*, FU'ViftSflSiS 
SnSi, B««pS!JB4:»J«i-S (0 3 (c) ) . 

[0 0 3 1] SSfiCVDiSfe^J;!? S i 0 2 d»f>*SSM 
W5 8' «r»j*Lfc*. ^fiiS i 6 3«fU 
loirs (BBS (d) ) . /> , M-VsVR6 4S:«« 
U {4B»»U hTLSr&tt (03 (e) ) , 

ffiM**L-C, KS^^-V5 9tU (03 (f) ) , 
A#*T ? W ^ V MMTJ CMO S fltifiOftMelB** 

[oo32] (mmw 3 > jfctc. n 4 £fflv *-cw 

7-CMOS (£tTB i — CMOS £B&"t") ©JgjtcD0)| 
SrRM-fS. 04 (a) ttB i -CMO ScDSJiglSSr 
tft9H-50, 04 (b) tttaigLfeB i -CMOS©lr 
B0t?fc5o Bi-CMOSa, i*a*^3j«-5t» 
WttofiB>*CMO s *BWc**rSv^o*Bf ftflW: 

[0 0 3 3] p§!S«7 0fcif;»£n§HIj&Ji7 1, ffi 
S«pSaji®7 2*r»j«i-5fc»fc5 y^57-f Srff 

gfatSSBSrfflv^/^^-vSr^-rS. r©^t>»& 

t»j i sot 2 1 ngtiicfc© y y ^7 y j mcmm^mMo 

[0 0 3 4] WT©iai-*5V^Ttt, ffMEttUCVlR 
^Btfcffl/fi^TT^Vh-r-^Sr/B^-t, yy^7 

npavwei, p i^i^e 2 SrJ&fcU 

^-yittCMOS H5l't***©$'— b 5 7&JIM 

«7 3Sr^1"S. 

[0035] /^-> 3 yWi> SB&ffi/8©r 
7^f y Vh-r— ^SrfflV^T, =» V* * b ■fc—M&fiL, A 
lEUfcJttfcU A»4T?-f^ VHWa-CB i -CM 



o s mmv&m®& zwt-r a r t # -e # fc. 

[0 0 3 6] (HJSflU) jJcKH7K*i-J:5fc, m- 

•5. wm^-f&m&z 6c«**ixfcH»rt, 

3 7 41^^X3 8 3, 38b, 3 8 c l£ ±ot ^ 

2 ^KS-rs,, &lE#g: 2 4 

>f-2 7-eflWc5Ji5. *©te<oS6#i*sSlftm t\m 

Wm-Qh"). tm&Wt%-Wc4 OliXYZ e^x-i^k 

fc5tfSf£L^0fi€B&-f5o 

[0 0 3 7] rrott^fiSi®^©?rfflv\ Stttm&n 
ttO^BttSttfcK&Lfc. £*>J<DI*re!7=:/N9©g 
B«)77-Y p« V &gB8a»fc¥3& 1 2 fcffl^T 

tfettiLT<fcB-&*Ht:S:fTi\ BffilC/-* * ZMffc-fZ 
tf, ^i^9^Blct>T7'l'^>h- : i'-^Sr^-t- 
•5. < 1 1>-« COSIOT?^ ^ y hT- 

*«:Bv*-c4fcB£-t>tf**?5. r©J: pKLT, Ana 
•effia^fo*Srff * 5 £ t &X'% fc. 

[0 0 3 8] <3llte«3|5> ft(C0 8l-^-r«t5f^ XiH 
^B*M(£KB#H1%¥B l 2 4rR^fc»^«r»W 
i-5„ B3t3fcM2 8J:OI8^'f53t«rjaW5 7-2 sic 
TiDtU '"^-^©flM£ftTV>3-77:? 3 O^rfiaiW 
KMLfctttt, JIMS 7-3 1, 3 2, 3 3, 3 

9±»c^«LT/^-y«:^i-5„ K«a***>^y 

■C, -«»Cf±, 08(C^"f<t 51-^^^ 3 0i!)xA9 

*w*^r 1 2 t^x?frmmmft¥%3 5 ttm^wt 

[0 0 3 9] Xi^S^S3tSia«:fflV\ Hlfe^J 1 t HtH 
<0^««ci?«^S!jiLfc. *«0©Iie-C9*^9©KB5 
<OTy<<* VhT-^SrSB&fcbtt^Sl 2^ffl^T^ 

V*^9<D$tm\ct>7y'( *yh^—?ZJ&!&t 
•So '>^e<4t-SrcDSB©T7'( , ^^h-r- 

[0 0 4 0] ^±©Hifi«3Jli^^e©$a5i© 

t>-«;ic>; yifyy^&mmm^tix^. *mw 

[004 1] 
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